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Abstract
Tidal floods occur because of climate change that results in rising sea levels. Tidal floods hit
coastal areas in Indonesia, one of which is Semarang city in the coastal region of North Java Island.
Kemijen Village is a village of the sub-district of East Semarang located in the north and near the beach.
The urban village has been affected by the flood started around 1980’s. It consists of 11 RWs (Rukun
Warga), and RW IV still experiences flood or tidal flood. Tidal floods make the residents have to raise
their house (for the rich). For those who can not afford it, they are forced to live in a house that will
always be exposed to tidal flood. Their houses gradually lie beneath the surface of the road because the
neighborhood road in front of the houses is always raised by the city government. Therefore, the steps
taken by the residents to overcome the tidal flood to get into the house is by pumping/removing water
from the houses.
The research tried to find alternative house model that can adapt to tidal flood in Kemijen
Village, especially in RW IV. In the research, it took six houses as the sample (10% of the population),
which were the houses which were their floors were still lower than the road and still flooded.
The research used qualitative description analysis method. The research result is in the form of the
proposal of a house model adaptive to tidal flood in the form of hydraulic house.
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1. INTRODUCTION
Climate change leads to extreme changes in nature. One of the impacts is the rising
of sea level. Sea level rise is caused by:
 Melting of ice at the poles due to global warming
 The increasing amount of surface water entering the sea since absorption of
water into the soil is reduced due to the construction of pavement on the surface.
 Land subsidence.
It is estimated that from 1999 to 2100, the sea level rise is about 1.4-5.8 m
(Dahuri, 2002 in Priyambodo D.G.).
Tidal flood has hit several coastal areas in Indonesia such as Sumatra, Kalimantan,
Sulawesi, Bali, Papua, and Java. The cities in the coastal areas of Java are experiencing
tidal flood, such as: Jakarta, Subang, Tasikmalaya, Pengandaran, Probolinggo, Pacitan,
Banyuwangi, Jember, Trenggalek, Malang, Tulungagung, Lumajang, Gresik, Tuban,
Pemekasan, Surabaya, Kulon Progo, Bantul, Pekalongan, Cilacap, and Semarang
(Republika.co.id, June 7, 2016). The sub-districts of North and East Semarang are
vulnerable to tidal floods. Kemijen Village located in the Northern area of the sub-
district of East Semarang is one of the residential areas which is routinely affected by
tidal flood. Kemijen Village, which is the research location, consists of 11 (eleven) RWs
(Rukun Warga) since 1980’s has experienced tidal flood. The sea level rise is then
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exacerbated by land subsidence of > 8 cm/ year in Kemijen Village. Hence, the impact
of tide increases every year. In addition to tide, the region is also prone to flood disaster
because Kemijen Village is passed by Banger River as one of the main rivers with a
very high sediment level (Kencana A.D., Yuliastuti N, 2016)
In September 2016, the problems in Kemijen Village have been resolved by the
dredging of Banger River, the construction of Banger polder, and temporary dam.
However, some places are still inundated when it rains, especially in RW IV.
The effort made by the residents to overcome the tidal flood was to elevate the
neighborhood road. The road elevation is useful for people's access to do daily
activities. However, it poses a new problem for the poor because they cannot raise the
floor of their houses so that the floor surface is below the road surface. The condition
highly disturbs the activities of the residents because the land is always inundated.
Therefore, in the research, it is proposed that there is an adaptive house model for tidal
flood.
2. RESEARCH METHOD
The methods used in this research were:
 Questionnaires and interviews to the residents. The questionnaires consist of
several questions related the physical conditions of houses, and the
questionnaires were distributed to 21 respondents. Furthermore, the study then
focused on 6 houses  in RW IV which experienced the worse condition because
of the tidal. Indepth interview was done toward some of key persons in the area
of Kemijen to dig more information about the strategy done by the community
to face the tidal.The survey questioner was conducted with face to face
interview. Doing face to face interview was the best way to collect such data and
the interviewee can collect more data as the respondent can provide additional
information when it needed (Robson 2002, 271)
 Visual recording of field conditions (photos)
 Dimensional measurements and recording of home specifications as the study
case
The sample of the study was determined by 10% of the houses of tidal inundated
with severe conditions. In this case, people with severe conditions were the residents in
RW IV, 55 houses with 72 families.
The data collection was conducte by recording the physical problem of the resident's
houses which were related to tide.
The analysis was conducted using qualitative description with reference to the
standard of simple habitable home. The expected output was the draft model of house
design adaptive to tide.
Focus Group Discussion was done after the draft design was set up. Focus Group
Discussion is one of the important method for gathering ideas, opinions, beliefs and
other cognitive expression from the community when the design was shared to them
(Kitzinger, 1995, 299).
3. RESULTS AND DISCUSSION
3.1. Location and Sample of Residential Homes
Kemijen Village is located in the northern area of the sub-district of East Semarang and
consists of 11 (eleven) RWs. Some residents in the Village had managed to overcome
the problem of tide by means of:
 Neighborhood road elevation
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 House floor elevation made by most homes; every five years, in average
 Suctioning water using pump and discharged to Banger River.
The map of Kemijen Village can be seen in the figure below:
Figure 1: Mapping of the RW in Kemijen Village, the Sub-District of East Semarang
Source: Kemijen Village Office, 2017
Of 11 (eleven) RWs in Kemijen Village, RW IV is the most severe areas that have not
been able to overcome the problem of tidal flood and flooding because the drainage in
this region is not functioning. The existing drainage is buried in soil sediments so that
water cannot flow on the duct, and it actually overflows to the street and to the houses.
RW IV, which was the research location, consists of 2 RTs (Rukun Tetangga) inhabited
by 72 families in 55 houses. In this study, 6 (six) samples were taken (about 10%) that
have not been able to overcome the problem of tidal flooding because the floor surface
of the houses is still lower than the road surface. The details of the 6 houses that were
sampled are as follows:
1. Mr. Timbul’s house (RT 1)
The floor of the house is 60 cm lower than the street although the floor of the house
has been raised 6 (six) times since 1997. Each time it was raised to 50 cm, and it
was last raised in 2000.
Figure 2: Front View and Piece of Mr. Timbul’s house (sample 1)
2. Mr. Bambang Susilo’s house (RT 1)
The floor of the house is 60 cm lower than the street although the floor of the house
has been raised 3 (three) times since 1997. Each time it was raised to 50 cm, and it
was last raised in 2001.
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Figure 3: Front View and Piece of Mr. Susilo’s house (sample 2)
3. The house of Mr. Mahdi (RT 1) consists of 2 units. The floor surface on one unit of
the house has already been 1.5 m higher than the street surface and the other unit is
still 30 cm lower than the road surface.
Figure 4: Front View and Piece of Mr. Mahdi’s house (sample 3)
4. Mrs. Hanifah’s house (RT 2).
The floor of the house is still lower than the street although the floor of the
house has been raised 3 (three) times since 2002. Each time it was raised to 50
cm, and it was last raised in 2009.
The house that has been raised to 1,5
m higher than the street
The house that has not been raised, 30
cm lower than the street surface
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Figure 5: (a) Front View and(b) Piece of Mrs. Hanifah’s house (sample 4)
5. Mrs. Kartupi’s house (RT 2)
The floor of the house is still 80 cm lower than the street although the floor of
the house has been raised 3 (three) times since 2000. Each time it was raised to
50 cm, and it was last raised in 2004. The elevated one was only the floor of the
house bi backfilling. The walls and roofs were not elevated so that the doors,
windows, and roofs are very low. The threshold height of the door is only about
160 cm.
Figure 6: (a)Front View and (b) Piece of Mrs. Kartupi’s house (sample 5)
6. Mr. Suyanto’s house (RT 2)
The floor of the house is still lower than the street although the floor of the
house has been raised 5 (five) times since 1992. Each time it was raised to 30
cm, and it was last raised in 2014.
Figure 7: Front View and Piece of Mr. Suyanto’s house (sample 6)
Based on the research results to 6 samples of the houses in RW IV, the people
have been trying to overcome the tidal flood by raising the floors. However, because the
neighborhood street was also always raised by the city government, it seemed that the
floors of the houses remained lower than the street (about 30-80 cm). Since the floors of
the houses were lower than the street, water flew into the houses. The condition was
very uncomfortable when it rained. Water inundates the houses, so the activities were
disrupted. The way that had been done was to pump the water out of the houses. The
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way was very disturbing to the activities of the residents. The study proposed a house
that can be free from flooding. Based on the interview, the height of the tide that ever
occurred in Semarang was about 1 meter. Therefore, the proposed house model is a
house with the platform of 1.5 meter high from the ground/ street. The height was taken
based on existing data and the field data from the residents' houses in RW IV which had
been elevated to 1.5 meters and have never been flooded (sample 3, Mr. Mahdi's house).
The stage house can be raised hydraulically as high as 1 meter. Floor elevation to the
house can be applied when tidal water starts to rise near the height of the stage house
floor (1.5 meters).
Based on the data on 6 home samples, the size of their house plots ranged
between 7- 9 m wide and 13 to 17 m long. For the people who have money, they could
raise their houses from the floor to the roof, such as in sample 3 (Mr. Mahdi’s house).
He raised his house as high as 1.5 meters from the street. However, for those who do not
have the funds/ money to raise their houses, they let their houses flooded, such as in the
samples 1, 2, 4, 5 and 6. Most of RW IV residents of Kemijen Village were workers and
earned less, so they did not have enough funds to build/ elevate or to renovate their
houses.
3.2. Hydraulic House
Based on the above data, the proposed house model is a stage house of 1.5 m high,
which can be raised hydraulically when tidal flood rises near the floor of the house. In
addition, the house can be built gradually (growing house). The size of the hydraulic
house is made with the module of 3 x 3 m (size for a space). The module was taken
based on the analysis that the width of the existing room in the sample is in the average
of multiplication of 3 m. The size can physically fill up the space for one person to do
joint activities (more than one person). The stage house with the size of 3x 3 m can be
used when it has tidal flood. People in the house can move because there are parts of the
house which are not inundated by water/ flood (the floor of the house is not wet).
The following is the analysis of hydraulic house built gradually
Figure 8: The scheme of hydraulic house plan and the development
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The house can be developed in accordance with the capability of citizens and
considering the size of existing plot. The house development is proposed to be able to
do in 2 phases, 1 phase to the side (left or right), 1 phase to the front/ back. The location
of the house/ space model, and it does not have to be started from the front. It can be
started from behind so that the old house form can still be kept. Hydraulic house (model
house), initially with the size of 3 x 3 m, can be an evacuation room when flood occurs.
However, when it has been developed, it can be a model house used for activities during
tidal floods or floods.
3.3. Mechanism of Hydraulic House.
The proposed mechanism of hydraulic house is as follows:
Figure 10: (a) Columns of galvanized hydraulic system pipes mounted on sloof. (b) the rise of 50 cm of
inner galvanic pipe when water level approaches the floor of the house.
From 6 samples of the houses, one of the houses will be taken to be made into
hydraulic house. The selection was based on the data in the field which was still
possible for the application of hydraulic house. Therefore, Mrs. Hanifah’s house
(sample 4), which was very severe, was selected. In the house yard, there were still
puddles. (See the photos of Mrs. Hanifah’s house)
Figure 11: Mrs. Hanifah’s house: (a) front view (b) inside the house
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Figure 12: The Plan of Mrs. Hanifah’s house with the additional scheme of hydraulic house
With the presence of hydraulic house, the residents did not have to perform filling
for floor elevation, but using the stage house system so as not to damage the existing
soil conditions. As a consideration for the floor elevation in order not to be too heavy,
the building materials for walls and roofs were attempted using light and relatively
inexpensive materials. Local climate conditions were also the factors in consideration,
namely the presence of sea water/ salt water that will accelerate the corrosion of the
materials made of metal/ iron. Therefore, when using iron, it must be painted. In
addition, the building materials were selected which are not easy to corrosion when
exposed to tidal flooding/ sea water. The hydraulic house used a construction system of
bamboo stage house. According to Frick, Heinz (2004, p. 37), stage house is the most
suitable construction for bamboo framed houses since all parts of the building are
detached from the ground and open to the wind. However, it was not completely
bamboo because the bottom of the floor and foundation did not use bamboo.The bottom
column of the floor (stage) used a hydraulic system. The materials used were galvanized
iron with a diameter of 4" (for outer galvanic columns) and a diameter of 3¾" (for inner
galvanized columns). The foundation used was the foundation of local concrete plate
with bamboo shoot under it (if the soil was still in the form of swamp/ puddle). When
there was no puddle, it could directly apply the foundation of local concrete plate with
sloof bond. Over the galvanized columns, it used bamboo columns, so the bamboo
column was not exposed to water. The bamboo used was petung bamboo with the
diameter of 12 cm. Meanwhile, the construction of bamboo used string construction
with a rope. Overall, the hydraulic house used bamboo construction, so it could be done
by the residents themselves, both individually and mutually cooperative.
4. CONCLUSIONS
With hydraulic house, it is expected to help solve the problem of tidal flooding or
flood in RW IV, Kemijen Village. The residents of RW IV have a dry place (free from
flood water) when it rains. A hydraulic house was built 1.5 meters above the street
(stage house), so it is expected to be able to overcome the problem of flooding or tidal
flood for 5-10 years. When water is near the surface of the house floor, the floor of the
house can be raised. Once raised, it can be as high as 50 cm, and it is enough within 3-5
years.
The hydraulic house can be developed according to the capabilities and needs of the
Hydraulic House
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residents of Kemijen village with the width of the house development adapting the
module of 3x3 m.
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